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Introduction
When a septal deviation (SD) is present during the endoscopy performed before a transcanalicular diode laser-assisted dacryocystorhinostomy (TCL DCR), one tends to think that this anatomical alteration could influence the final result, due to technical difficulties and alterations in osteotomy healing.
Dacryocystorhinostomy (DCR) is the surgical treatment for opening up lacrimal pathways [1, 2] . There are three types of DCRs: external, endoscopic, and transcanalicular approach [3] [4] [5] [6] .
We use the transcanalicular approach (TCL DCR) for all patients, except recurrences, which we treat externally.
Endoscopically nasosinusal anatomical variations may appear, such as septal deviation (SD), inferior turbinate hypertrophy, and concha bullosa [7] [8] [9] . SD seems to be the most frequent nasosinusal anatomic variant. Some patients have no symptoms in spite of SD [7] .
We designed the present study in order to investigate the influence of nasal septal deviation on the surgery of lacrimal pathways. If significant influence cannot be proved, then previous or concomitant septoplasty could be avoided in candidates for surgery of the lacrimal pathways (LP).
Materials and Methods
From January 1, 2008, until December 31, 2010, one hundred and twenty-four patients were considered candidates for TCL DCR surgery, so they were included in this study.
A protocol was designed, including personal data, medical history, and degree of epiphora. In order to quantify and standardize the degree of epiphora more precisely, we used the Munk score [10] . Candidates for TCL DCR surgery had to meet the following conditions: need to dry tears more than 5 times a day (Munk score: 3-5), blockage of the vertical part of the lacrimal pathways, presence of lacrimal sac proved by dacryocystography, symptoms (epiphora), chronic dacryocystitis, and/or a history of acute episodes.
The patients were seen by the otorhinolaryngologist and the ophthalmologist in the same follow-up visit, in order to assess the feasibility of TCL DCR; septal deviations were noted. During this multidisciplinary consultation, the ENT specialist wrote down type and degree of SD. There are various classifications of SD [7, 11, 12] . We chose a classification based on the distance separating septum from lateral nasal wall [12] : mild (less than 50% the distance from septum to nasal wall); moderate (greater than 50% the said distance); and severe (septum touched the lateral nasal wall).
Patients younger than eighteen, with previous DCR (whatever the technique), with other disorders of ocular annexes, or lacking in motivation (they interfere with the Munk score) were excluded on this study.
All patients signed the consent form for TCL DCR to participate in this clinical trial and were operated on without taking into consideration the presence of SD or the lack of it.
This study was successfully approved by the ethics committee at Morales Meseguer Hospital.
A Varius laser was used during the surgery. This device uses an InGaAsP diode laser generator and a semiconductor with a wavelength of 980 nm (±5) with a maximum input power of 20 W. The corresponding silica optical fiber was sterile and disposable, measuring 600 microns. The ENT used a Karl Storz tube with an optical angle of 0 degrees.
During the postoperative period topical treatment was prescribed, with tobramycin and dexamethasone eye drops. Twenty-four hours after surgery nasal irrigation with saline water and topical nasal applications of fluticasone furoate were prescribed.
During the follow-up revisions endoscopies (one month, three months, and six months) were performed and traces of fibrin were removed; an assessment was also carried out, taking into account presence of epiphora (Munk scale), positive or negative nasal syringing with fluids, and endoscopic appearance of the osteotomy site. Surgery was deemed "success" when the patients scored 0 or 1 on the Munk scale, in which they had to dry tears twice or less than twice a day, six months after the operation.
Therefore, we considered "failure" when they scored 2 to 5 on the Munk scale.
We divided the patients who had undergone TCL DCR into two groups: one group included LP with no anatomical nasosinusal variants and the other LP group was with SD or other nasosinusal alterations. Finally, we calculated the success rate for each group.
This prospective, nonexperimental clinical study was carried out correlating clinical features with a longitudinal analysis.
SPSS-20 software was used for estimation procedures. Dichotomous variable "presence or absence of SD" has been studied and compared in both groups. Contrasts referred to equality of means of ANOVA like "duration of procedure," "age," and "duration of epiphora in years," Pearson's correlation coefficient like "age" and "duration of epiphora," or modeling explanatory ability of those predictor variables acting on probability of success, using the logistic regression model like "successful syringing at 3 and 6 months after operation," "sex," "bilaterality," "right/left side," "presence of granulomas," "presence of synechiae," "presence of postoperative granulomas," and "presence of SD," have been used.
Results
The study included 124 patients, in which 159 LP operations were performed, 102 LP (64.15%) did not have any anatomical variants, and 57 LP (35.84%) had anatomical variants. Out of these 57 LP with anatomical variants, 39 had SD (68.42%): in 21 of them it was mild (53.84%), in 15 it was moderate SD (38.46%), and in 3 it was severe SD (7.6%).
Other anatomical alterations were found in the remaining 18 LP (31.57%): one LP with concha bullosa (0%) and 17 LP with hypertrophic inferior turbinate (51%).
In the group with no anatomical alterations, 69 LP had a successful postoperative outcome (67.6%). In the SD group, 26 LP had a successful postoperative outcome (66.7%).
According to the LOGIT method, the difference between both groups in postoperative outcome was not significant ( > 0.05).
If we compare the success rate of the SD group (66.7%) and other anatomical alterations (44.1%) in our study, the difference is statistically significant ( < 0.05).
We also compared success rates in each SD group (mild, moderate, and severe).
The success rate for each group was as follows: 66.67% for mild SD; 66.60% for moderate SD; and 66.66% for severe SD.
In patients with severe SD (3), a previous septoplasty was necessary in order to make a correct TCL DCR possible later on, as a part of the same surgical procedure.
There were no complications during or after these procedures, no intraoperative bleeding, and no postoperative infection and all patients were discharged 4-5 hours after the operation.
Discussion
The demographic data collected for our sample agree with that found in worldwide medical literature, as far as sex [13] [14] [15] , age [13] [14] [15] [16] , and race [15] are concerned.
There was a higher success rate in the SD group (66.7%) compared to the rest of anatomical alterations (success in this latter group amounted to 44.1%), but the former had a lower success rate when compared to the group with no anatomical alterations (67.6%).
The difference between those two groups was not statistically significant.
Most of septal deviations (69.6%) are inferior ridges or posterior deviations, so they did not need surgery. There is no need for previous or concomitant septoplasty in some cases like mild and moderate SD, because the success rate was similar.
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All severe SD were operated on during the same procedure; therefore, access to the middle meatus in the nasal fossa presented no difficulties.
One month and three months later, most patients scored 0 to 1 on the Munk scale.
Stenosis, however, could recur due to fibrosis. It could change the scores from 0 to 2 over the course of the 6 months following surgery, so the success rate would decrease. After 6 months, the success rate remained stable.
We have not found articles referring to surgical success in patients with SD in scientific literature.
Conclusion
In our study, we found no significant statistical differences between the success rate in the two groups. Furthermore, we could avoid previous or concomitant septoplasty in some cases like mild and moderate SD because the success rate was similar to nonseptal deviation group. So we avoided risk of surgical complications like synechiae or granulomas.
